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Amendments to the Claims 

The listing of claims will replace all prior versions, ahd listings, of claims in the application. 

1 . (Presently amended) A method of reducing truercuiy level in a mexcury contaminated 
material comprismg: 

(a) placing the mercury contaminated material in a microwave reactor; 

(b) providing a stream of gas introdnced %om substantially below said mercury 
jgontaminated material wherein said gas and mercury contaminated material form a fluidized bed 
in the microwave reactor, the stream causing agitation of the mercury contaminated material; and 

(c) exposing the mercury contaminated material to microwave radiation so as to raise 
the temperature to at least SST^'C,- producing a vapout phase which contains mercury and a 
treated material. 

2. (Presently amended) A mefliod of reducing mercury level in a mercury contaminated 
material comprising: 

(a) placing a carbon-free material in a mito)wav6 reactor; 

(b) placing the mercury contaminated material in the microwave reactor; 

(c) providing a stream of gas introduced from substantially below said mercury 
contaminated material wherein said gas and mercury contaminated material form a fluidized bed 
in the microwave reactor, the stream causing agitation of the mercury contaminated material and 
the carbon-free material so as to form a mixture; and 

(d) exposing the mercmy contaminated material to microwave radiation so as to raise 
the temperature to at least 357*^C, producing a vapour phase which contains mercury and a 
treated material. 

3 . (Presently amended) A method of reducing mercury and carbon levels in a mercury 
contaminated material comprising: 

(a) placing the mercury contaminated mafterial in a nncrowave reactor; 
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(b) providing a stream of gas ^itroduccd fom substantially below said mercury 
containinated material wherein said gas and merctnv cf >nteminat ed material fonn a fluidized bed 
in the microwave reactor^ the stream causiag agitadoh of the mercxuy containinated material; and 

(c) exposing Ae mercury contaminated material to microwave radiation so as to raise 
the temperature to at least 600^C, producing a vapout phase which contains mercury and a 
treated material. 

4. (Presently amended) A method of reducing miercuiy and carbon levels in a mercury 
contaminated material comprising : 

(a) placing a carbon-free material in a mi^wave reactor; 

(b) placing the mercuiy contaminated material in the microwave reactor; 

(c) providing a stream of gas introduced from substantially below said morcurv 
contaminated material wherein sa;^ gas and mcicurv contaminated material form a fluidized bed 
in the microwave reactor, the stream causing agitation of the meroxuy contaminated material and 
the carbon-free material so as to form a mixture; and 

(d) exposing the mercury contaminated niaterial to microwave radiation so as to raise 
the temperature to at least 600^C, producing a vapour phase which contains mercury and a 
treated material. 

5. (Original) The method according to claim 1 or 3 further comprising the steps of: 

(a) removing the vapour phase from the rbactor; 

(b) terminating exposure of microwave radiation; 

(c) removing the treated material from the reactor; and 

(d) introducing fresh mercury contaminated material in the reactor. 

6. (Original) The method according to claim 2 Or 4 ftirther comprising the steps of: 

(a) removing the vapour phase from the reactor; 

(b) terminating exposure of microwave radiation; 

(c) removing the treated material from the reactor; 

(d) introducing fresh carbon-free material in the reactor; and 

(d) introducing fresh mercury contaminated material in the reactor. 

3 I 
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7. (Original) The mefhod according to claim 5, wherein steps (d) through (g) are continuous 
steps. 

8. (Original) The method according to claim 6, herein stq)s (c) thxough (i) are continuous 
stepSi 

9. (Original) The method according to claim 5 o!r 6 further comprising the step of 
introducing the vapour phase in a fiiltratioa device. 

10. (Original) The method according to claim 9, iJvherein said filtration device is a cydonic 
separator. 

11. (Original) The method according to claim 5 otr 6, further comprisixi^ the step of trapping 
tiie vapour phase containing mercury in a conlainen 

12. (Original) The method according to any one of claims 1 to 4, wherein the microwave 
reactor is a fluidized bed reactor vessel. 

13. (Original) The method according to claim 1 or 2, wherein the microwave radiation has a 
fiiequency between 300 MHz and 30 GHz. 

14. (Original) The method according to claim 13) ^^rein said fiequency is between 900 
MHz and 3000 MHz. 

15- (Original) The method according to claim 1 3, wherein said fi^uency is within the 
Industrial, Scientijac and Medical GSM) bands of approximately 915 MHz and 2450 MHt. 

1 6. (Original) The method according to claim 3 or 4, wherein the microwave radiation has a 
frequency between 300 MHz and 30 GHz. 

17. (Original) The method according to claim 16; AVherein said frequency is between 900 
MHz and 3000 MHz. 

4 
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1 8. (Original) The method Bccording to claim 1 6, whwin said frequency is within the 
Industrial, Scientific and Medical (ISM) bands of approximately 915 MHz and 2450 MHz. 

1 9. (Original) The method according to claim 1 o!r 2, wherein a microwave radiation power 
level and process duration time which are sufficient to produce a specific energy of between 2 
kW-h/t and 20 kW-h/t are used, 

20. (Original) The method according to claim 19, wherein said microwave radiation power 
level and process duration is between 2 kW-h/t and 5 kW-h/t. 

21 • (Original) The method according to claim 3 dr 4, wherein a microwave radiation power 
level and process duration time which are su£Bcient to produce a specific energy of between 4 
kW-h/t and 20 kW-h/t are used. 

22. (Original) The method according to claim 2 or 4, wh^etn a ratio of m^cury 
contaminated material to carbon-free material of between 25/75 and 7S/25 is used. 

23. (Original) The method according to claim 22, wherein said ratio is about 50/50. 

24- (Original) The method according to any one of claims 1 to 4, wherein said gas is selected 
from ambient ajjr and a gas inert with respect to mercury and carbon. 

25. (Original) The method according to claim 24^ wherein said gas inert with respect to 
mercury and carbon is selected from nitrogen and carbon dioxide. 

26. (Original) The method according to claim 1 or 2, wherein said gas is inert with respect to 
mercury and carbon. 

27. (Original) The method according to any one of claims 1 to 4, herein the mercury level in 
the mercury contaminated material is up to 50% by weight 

28. (Original) The method according to claim 3 dr 4, wherein the carbon level hi mercury 
contaminated material is up to 60% by weight. 

5 
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29. (Original) The metliod according to claim 2 ot 4, wherein said carbon-firee xnaterial is a 
microwave receptive material having a size distribution and density which are greater than that of 
the mercury contaminated material, and is selected from manganese dioxide, silica, metallic 
oxides, silicaceous oxides and nuxtures thereof. 

30. (Original) The method according to claim 29» wherein said carbon-free material is 
selected from manganese dioxide and silica. 

3 1 . (Original) The method according to any one of claims 1 to 4, wherein said treated 
material has a mercury contain of less than 10 ppb. 

32. (Original) The method according to claim 3 1 > v^erein said mercury contain is less ihdn 5 
ppb. 

33 . (Canceled) An apparatus specially adapted to carry out the method according to any one 
of claims 1 to 4. 

34. (New) A mediod of reducing mercury level in a mercuiy contaminated material in a 
process capable of being maintaiiied continuously, comprising: 

(a) placing the mercury contaminated mat^al in a microwave reactor; 

(b) providing a stream of gas introduced from substantially below said mercury 
contaminated material wherein said gas mercury contaminated irxaterial form a fluidized bed in 
the microwave reactor, the stream causing agitation Of the mercury contaminated material; and 

(c) exposing the mercuiy contaminated niaterial to microwave radiation so as to raise 
the temperature to at least 357°C, producing a vapout phase which contains mercury and a 
treated material. 



6 
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